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(54) [|SncD«D:] S«1$PCR£»a>IK«|iMMI«f;&»c 

(57) [^I^J] 

mm] Kr^t^^Bf-r 5 ^ t /=e < miid^oflg^iscstt^it 

a) 

t h 1 y :^ l^:^^ :/ y if- 3 

3 y^n^ 5 y ; St/ b ) i < 

t h 1 aro/^'l' y y if-v- a >-:/n -T" i: ©rfflTJf? 

fig $ tvfc/N-Y y y KroM^.ias -5 ;^ X y 7° 
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[»*:«2] a) o0R^mmicmmmfmi<o±ir 

-e-iyg >-7°n-:/i:. ^WMm^i^if ^WM^Bit^ 
1 aco w 7" y y-f if- v- 3 ^-:/n 1 (Dm-xsnM ^ 

la 1 x(± 2 mm.<D^m(Dm^. 

«4s5««:/p-:/-e&2), F R E t/n^ :/ y 
[5IM<Di¥)Nil^j:l!iMl 

[0 0 0 1] 

[0 0 0 2] 



[0 0 0 3] Sfc. jKyp«7— € yr^i/ 
3^- (PGR) i^»CD<^©fc*C»^;^3T% ii^oJE 
<fTtfc>fcofcS«t*oTl'^5o PCROMS}*. * 

6 8 3, 1 9 5-§-B^^ffi»SU^*IS#fFll 
4, 6 8 3, 1 0 2%WM^ Ci^y ^ (Mu 1 1 i s) 
e>] (cBg*$tv-CV^5o PCRic*Jft5*5'fc3feA^ 

[0 0 0 4] ii#iRt&©W{c-t"C(c#&-t-5»a 

#X.7'^V'>i^— ^T^/ir-^' (homogenous as 
say) IcfllV^&n^So z5^;5^5*P«f<Dfc*{c, fti^-W 

7"y F«-^#:^5^ mm.-r6^m^mmmM^m&-r 

[0 0 0 5] IS^I«|g9 7/4 

6 7 0 T^-z^yyyy H^^BS^g 7/4 6 7 1 2 

^-/<yyuy hS:t>'Hil^BfiB9 7/4 6 7 1 4^/>>' 
71/ ^/b [5'^-5'by-(Wittwer) b] KUM 

[0 0 0 6] o-3< itffilllfiWt-^-rS. P C RiiB 
:^«)^fe#«3t'>^:^/V©li&^{C«^< V^< 055^CD4^tti« 

^^:^s|B^^§^^TV^5 [9-{yh^— (Wi t twe r) 

Biotechniques,;S22#, ^1 
1 3 0- 1 3 8, (1 9 9 7) icSiaStV-CV^S] o - 

[0 0 0 7] wiB a) (D1tw«s:^^:i3^^T, mmmmn 

7' y X L 5 5 . *3t;a5i>-r#^ $fLfc 2 a©:^ 
y =i"^i? K/^-f 7* ^ ^V-^'-iX3 i^T'o -7^)65^ 

3' 7^ffi?rtlft-r5„ S6<]DNAt/N^7-y ^VX-rS 
J^^. 2ocoS7ttia?r. 2ocoS)t§l5^«rfS1«m3t* 
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:t5r^LT^rz^^$tl5S (ll^<2^M^9 7/4 6 7 
[0 0 0 8] I^#(Dffi«i:LT. #*6^FRET-<Tt 

j-— K (Bernard) b^Anal. Bio 
chem. , 235, 101-107 (1998) ]o 
[0 0 0 9] BuEb) ^0«lm«^^C^3V^T. 5>^tf-=t 

^tt6 [yif-xV (L i z a r d i) fc, *H»W^ 

5, 118, 8 0 m^rnmm] o 

[0 0 10] L;5^b;^^;ase>. S« 

7^*11—^ (homogenous) (D^ffi«^fl/^;a^o 

^^u^y'y^ hmvf<D^mKis\^^x. mwxh?>o 

[0 0 11] ^4 ^n^'ry-f h (MIS) It^ b 
hn. m.tYm^. lOO, O O 0:S£*ffe(^*^llH]^ 

SWfiJ^^ iE?re?'Ji-#3V^r. 1 0-4 0[lIiat93ML 

i^^Xf±SA(^?i^r*co-?>f ^^^1^r9-f b^^Stt (M 
I N) :a5^mStt5S [^3}^^K- (Th i b o d e a 
u) t). Science, 260, 816-819 (1 
9 9 3) ; H^<k^P8B9 4/1 9 4 9 2 :^/>°:x:7 

o PCRtCj:i9DNA^lti|iSU OV^-e. 

sis^ttSo M»«ac7)^^6t)/^s«(7)^a}^. MiN 

(7)J®B-efcS t^/c^^ttS [/^— y >X (Parson 
s) Cell, 75, 1227-1236 (199 
3) ; l//^^ (Shibata) Nat. Gene 

t., 6, 273-281 (1994) ]o t^^-^^WM 

m^^y-%m (RER+) fcLT5>s^^^ 
5o RER+«mji^«f±. HNPcc (aett^jj^y- 

; h_e reditary n_on — ^o 1 y 
posis _c_olon _c_ancer)cOy^T^y^ 

(DmmmMm^xhh ir-jvv^i/ (Aa 1 1 o 

nen) Science, 2 6 0, 8 1 2-8 1 6 



(1 9 9 3)], 

[0 0 12] -^-r^nf-x9^ V(r)mx\t. wmw-^co 

m^Wi^^lJil^Xh^o iy—^^y:^ir^mK. MIN<^ 

y--co^7;^y^ttm»e-?(i, m&m^iRER+&^ 
^mm^(D^'^^m\cmmxh^ cn-r (Loth 

e) Cancer Res. , 53, 5849-5 

8 5 2 (1 9 9 3) ; 5^^^ (Th i b o d e a u) 

Science, 260, 816-819 (199 

3) ;/^^;/:/(Bubb) Oncogene, 1 
2, 2641-2649 (1 99 6) ]o 

[ 0 0 1 3 ] M I N^^, »:*'l4|gflM^-fcv^r i o 

^2 0%(Dm&X^Z^\V^€tj:\,^ [^5j<K-- (Thi 
bodeau) Science, 260, 816- 
819 (1993) ;-f:t/y (l onov) Na 
ture, 3 6 3, 5 5 8 -5 6 1 (1 9 9 3) ; T— 
/l^b^>y(Aaltonen) Science, 2 
60, 812-816 (1993) ; n—y' (Loth 
e) CancerRes. , 53, 5849-58 
5 2 (1 9 9 3) ] ^HNPCCJit*C0 9 0%^® 

K.^&mi^^^^x. mm^ri5 6 [y^ (Liu) 

NatureMed. , 2, 169-174 (199 

[/^^^(Han) t», Cancer Res. , 53, 
5087-5089 (1993) ] , Bfi [/n^ (Ha 
n) Cancer Res. , 53, 5087-5 
0 8 9 (1 9 9 3) ; h'>'^(Peltomak 
i) ^, Cancer Res. , 53, 5853-5 
855 (1993) ;^n/:7(Mironov) b, 
Cancer Res., 54, 41-44 (199 

4) ; ]) (Rhyu) 6, Oncogene, 9, 
29-32 (1994) ;^3>'(Chong) C 
ancer Res., 54, 4595-4597 (1 

9 9 4) ] . Wmfi W (Ga o) Oncoge 
ne, 9, 2999-3003 (1994)], ^Srt 
JIM [y-f i^ly-i^^— (Risinger) t>. Can 
cer Res., 53, 5100-5103 (199 
3) ; ^/V (Peltomaki) £>, Cane 
er Res., 53, 5853-5855 (199 
3) ] , x/V (Patel) Oncog 
ene, 9, 3695-3700 (1994)];^^?^^ 

[0 0 14] ^^^uf-y^y^ h(Dmmt. mm 
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[0 0 15] Lfc^So-C. ^m&m^miCi3l,^X. Br>T- 
[0 0 16] 

immmmvi^o t-r^m.m] ^mmit. wK-^^Bi-r 

[0 0 17] 

[0 0 18] L/t;4Sor. SlcDfE^tl^fcV^-r. **§f! 
it. a) ®#f^Sm««{cffi*&^?i01-fe^V>-hi> K 

P5 5^ 2 ir h t Lfc/>/<e < 1 1 1 

b) ^ii<]S^tiM^>^=e< tt> law/N-f iJ'V-if-v' 

[0 0 19] ^mmKxm-i. mmM.mMti. mmmst 

[0020] a?fr. RM^h^fcmmi^mt. »mmm 

/^'f' :/ y y X ^ -t- 5 ;^ 7^ y 7°. 

1 a^^/^'^ y y-r -g-^x 3 vT'D -T' i ©if -e?^^ § 

[0 0 2 1] m^^mM^'i:^fcmc. /^-fT-^y^v-^ 



t^s^:>:a^oTV^5<, tiiPSil^ Mx.tf. ;Ky^7— ^'^3. 
[0 0 2 2] ji^, <pf£< iihim(Dy^4-fV ^4-^- 

iyByy^u-^tmm^ti^o mm\t. »*L 

< t±7/V:t-i3 7;i-r (f luorophore) -(:$> 
5o §lb!^»^UV^tl«^'*5V^T. FRET/Hy 

b p r o b elcX^^mmMm7fi:t>n?)o ^om^\c 

fl?>m^. ^^^m^^/^^-m^ (F 1 o u r e s c 

ence Resonance Energy Tra 
n s f e r) im^. iQ 0 'i> X.O^iWl'^y '^^"^y *T 

w y <5^-r 2 otDT'n - 

[0 0 2 3] mM^£:^mK RmE?inc*;(t?.sm«5£ 
^X^:6o 

[0 0 2 4] m^t LT. :¥:mm<DmM<Dm^i-i. -^4 

icrosatellite Instabilit 
y ;MIN) ®iifS/£»|f:^?i;©jS^(^ili-5„ t^t^^b 
««ff4. 3tei4®!llJi. #{^, HNPCC?;^-rs/^^ 

[0 0 2 5] m 

[0 0 2 6] ^hfi.^m.-^\cii^^x, i^h\c, imm 

it^^m)i^M^m^m>ms.(^m±w.miL\.< n.n-x 
[0 0 2 7] *iis?g{4. *^*»5W:/y y^r-^ 

[0 0 2 8] <tb<D«t;S:iCd3V^-C, *5ieg{4. 

[0 0 2 9] $e>;'^5^i;ft^i^ov^T, immt. -hiaic 

$ tVfcT'P -7-#tt(-=eeo fc B A T 2 6 0^<0fc 
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[0 0 3 0] ■ffit'h. 
Cl] a) 

S«;a^ J'i » 2 (D-ir h i: L/ciJ^/'i < 1 1 

b ) t m^i^^^i <thi ffico/N^f y if- 

1 a® tK y p< :/ y -if- v- a V:/a — 

b) :^7^s/7"a) t^C^Ky5^:^^':^9"K/^-f7"y 

1 :/ y if- v- 3 v:/n --f h (DW\-<im^ ^ 

1-5. tula [ij ~ [3j v^-fti;5^l«(-Eaco^&. 
[5] ii^)fc< tfeia^W^^yr^-^-i^gi^^n 

ft, ■7;P:*-p:7;}-T-efc5, «r» [1] ~ [4] V-'ftb 

a«75P«L-C/N'i':/yy-rx-t-5:/o-^Srfflv^T. /N 

-f yy y-fif— >3 ^5rfT^j;V\ :^:^T\ M;^(oyn- 

^/v=¥-te#;S5)er») 5 5s [5] |B«<d;^)S. 

[6] fa««^?fe. 



[8] ■^^^vi^y-y^Y.m\^'^^9xi'^y-y4Y 
^^^14»»W®fcfe«. frta [1] ~ [7] ^^•f^^;^l^ 

[9] aetiJB«©^W»#St LTCD. «IIE C8] 

[10] mai-*3(-tSffl#:©PIScr)fc*CD. ME 

[I] ~ [7] v^-f^x^^l3S{::fa«cD*?£cD^ffl. 

[II] ^^sm^ttiiffiMStJ^ilg 1 co-fe pi ^ h i . 

f) * 5^ 2 ro-fe V h t ^-^^ b-C Jfe 5 y 5? ^ w 

- ^v^-^' y y-r if- 3 ^-T'n 
[12] saw^^s, 

1^-- e*>5. MiB [1 1] iB«©/N-r7'y^-r-€-^xa 

[13] 3-10^^1/ 
:^5^Kft. »^L<(1. 4~6p?^'W:^^Kft-Cfe?). 
«flB [11] Xtt [1 2] W^(r>/^^^^)^-{^-VB 

[14] #s^g««^-/^-r7■~y y 

-YX-rsyp-T'-cfe^. %2(n-fxi~-fif^. Buta [1 
1] ~ [13] ^^-f^^^>l3S{clBife<07'D-yT•&5, 

F R E T/^^ 7" y yV if — v- 3 V'T'n — :/(Z)-<T. 
[15] ^2c07"n-y(Z)Mit;a5^ |^:/n-:7"(Z)^M 

mii«i-g-&^^x/cfc«-e&2). ttiiB [14] IBS4CDF 

[16] ia?lj#-^ : 4Xi4Ha?li#^ : 7coHa^iJ^^b 
[0 0 3 1] 

[0 0 3 2] irS«Jl tt. DNAtDJ: 

[0 0 3 3] 10(DS«^ii:2)>?^ ^;*-f-K«»», 

mt LT% J? y u-^t^ Ks«{*s 1 mm<D^ 

CA)fcif;0^P»fc9. 3£S:©K?iK -T^iyh. (C 
A) n©;^ M^^yf-trfcfcPjfo 3 5<yw:t^KS«s 

4>(^U:^f-FK«StF5 5<^U::tg^KH«t>. LtiL 

Kama. ft$n (n(4. 1~10. »*L<(4. 1~ 
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5, *fc»*L<«. lXtt2 5?^V':^f"K-efo5) ^ 

[0 0 3 4] Rmmi-i. mmL.fzmmx\imjj\fnmi\ 

RUmmi-i. (unique) #S«ia^JlCi •) 

[0 0 3 5] W>^yy-r-€— ^3 Vv^n-T't*. 
^^olE^iJ t ^^{cll-XH:Jl^«^cffi«»/iE?lJSr#i- 
[0 0 3 6] b/ii^L/i;5Se.> #ii*IKiB»^^^3V^Ti4. 

[0 0 3 7] /N-r:/y y-f if-v-a v:/i3-7"i4, /^-r 

•e^ffi-et5J:5{i::, ;^WBrtl75j|fC^ (ent i t 

[0 0 3 8] ^FRET/^'f :/y y-f ir-v'g — 

^f-zl^/jN^^^N^— h ; /iN^^^sfJ^— h ; 2' -O-T 

/i.^/w^^#:Mtj«ic-<r^ mn ; 7 -7"ri?-r y v 

[0 0 4 0] y^^-f'J^^-^-'y^y-^'p'-'ftWM^ 



[004 1] *fc. iHiPSm*. ®-*«^^<DGC-g- 

[0 0 4 2] mimmmt. ^m. aAcowsg 

y X* v*i!ft. XH:^? * L < if <7?a* 

7'y y-^if-ixg^yp-:7-tt, iii", ^%wiixwm. 

[0 0 4 3] »*LV^te||(C^oV^■r. Ti/ir-Y(±. *&- 

p c R ©sjS-etiilil LT i V ^„ ^ieI/<e/^-1■ y ^-i" 
yyy-r-^— >3>'7'n-:/{4. *f*L<(4, as 

^7>'y ^V-tf-v'a >'7"n-:/(4, a*L<«, 5>T-t' 
-a:/ [y-r-xV (L i z a r d i) Tl^HWfPlS 
5, 118, 8 0 1-8-MiWS] X(*FRET-Hy b p 

r o b e«S: mm.'JM%Si 7/4 6 7 1 4 

(cfi^i/^i: 5 S^JfcSii^tifc^y ^y.'/vif^ 

v-a ^^/n— ■7'^sg|^|^JDNA^i|g•a■$;}^5^>C)T•&^^ 

X\ E-bt-«iJ?-r5„ r aSffiT^isti^^ix 

[0 0 4 4] *5sw®w:/yy-f-€-i^3y7"D-y 

[0 0 4 5] ^1 (r, -fxi—y'\^^ R^P-T'CDS ' ^ 

«Xtt3' *«(DV^-ft^^4c^ft■tS#^S«/^-f:/y y 
f^M(Dr^y±4^\citi^LXmtL 

Ttiv\ a^, «wia?ij{-w:/y i5'Vx-r5ii'V^< 

t>/5-oTv^5o ^^;0^5*S«W:/y^-fXK?iJ(D#iS 
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[ 0 0 4 6 ] ^2 {r, m^mmoysimc^-r^Kmap' 

[0 0 4 7] ||3{C, y-^^-fV^^'^—t^a^^yri—zf 

vir'i- mT> L.< ft, 8 0 5? ^' vir'f- K»T. ;i: 
L < 6 0 ^ ^' mT■e*)5*a•^ *flJ 

[0 04 8] El 1 (±. — ;&-«'/N't' :/ y y-r if — i^a 

[0 0 4 9] hi>m^. ^mf'JKOzfti-y'it. rt35(DS 

[0 0 5 0] zfn-y-u^ ^(D5' Mi^Xits' 
*3(t5-;^©*S« (unique) ««EtCffl«fi(l)fe#p 

[0 0 5 1] ia2[i, 30(7?^/j;5FRET Hybp 

r o b ey'-f^ y&mi-^K ^mm(Dmm^j^S:'S:ti>h 

<D-C}i^iv\ >^f^lJ*^v{tov>-c. fre 

So 

[0052] |1I2A[±. Igl CD/N-f :/ y a >- 



tm 1 ©ia^ij t mmmm(DRmMmmmm^£m 2 »bb 
y ^4 :^-r?>mt. m 1 ®^o-^<DMiSJ-ffiSUTS 

[0 0 5 3] »iS«Ilv:*S«ia^J/!i^P>'fc57'n- 

y y-r J; 19 xf-v y intern 

[0054] ia2Bt4. *||§^©:/t3 v-fDjgiJ 

y ^'4 -if- >- 3 i!fi«as^s«/>-r 5 i: 5 Jc, 

[0 0 5 5] *ISBJlii'3x-fV^$tvfc2-<r 
5„ /^-TT-y y^if-V-3 ^©|g:i:(iM<iMI£«#ff 

[0 0 5 6] Bl2Ci4, T^^SBJrotgHrtcO^ b/iSSUSfe 

5„ ov^-i:\ 2o®S3fegii5r2o«:/P-:/»S«® 
«i*i!::#iiP-r5„ rcoiltScD:^-^. nii]:^(Z):/n-7'(r# 

\c:^^-r?>Rm^. /^-r7'yyv^f- 

[005 7] E«BB?[UC/N^:/y ^^X-rS 2o©7"n 

/^-f :/y y-f if-v^3 >'7"p-:/'co®;k:;g^3, TOco;t 

t tt^ T'j; 5 A ©aisT-ffi ^5 c ^ 

[0 0 5 8] SaiBMWAW. -^-f 
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son) , Proc» Natl. Acad. Sci. , 
USA. 9 0. 1 0 9 1 4-1 0 9 2 IH (1 9 9 

3) ] . 

[0 0 5 9] mc. mm^mmit. ^;^-^:y^»m«e 
-y&^mm (HNPcc) (Dmmtti:^^t^>^hii 

-CV^5^^:^^•^^X^^ h^^^tt [-</Uh^^ (Pe 
ltomaki)b. Science 260,810 
-8 1 2M (1 9 9 3) ] <Ofm\cmM^tlO?>o * 

[0 0 6 0] Mm^. :^mmit. mAum. mu^4\f 

?^RU&m^m^ i^y^ (Koeth) J. Pat 
h. , 178, 239-248M(1996)] jjg! 

[0 0 6 1] 

[0 0 6 2] um.m 1 ^jpfw^&o^isM 

7 0?£M^7)'7^:^pf-Xy-^ hS^tt (MSS) 

U^8ffiM(^-7-f ^pi^ry^ h^S^MS l-HM* 
(>=2 oo/o^F^SI*^-:^-, i^MS I) 

i^l/:t^KSm®e^MBAT2 5^I/BAT2 %\C^ 
^LightCycle ^'o.-^Ty^ YWi^^M 

tificfflv^fco :-h^h<D^—lJ—\t. MS I^ffiOfttiS 
iSft^^^-:^-<?r Lr3^-<5>;}^TV^5 [:j}^T>' (Ho a 
ng)?). Cancer Res., (1997) ;x 
h^-Y ^ — (Dietmaier) Cancer 
Res., (1997);i^9^-K(Cravo)e3, 
J. Pathol (l999)]o LightCycl 

fc,^lMft5KC0DNA5rH i g h Pure PCR P 
reparation Kit (a ^yv^^ttM) ?J 

[00 6 3] lt*CT2 BAT2 60!JT/V^-< APC 
R 

2/zl DNA(50-'200ng)^. ftHigSSm 
M MgCl2x#0. 5 /iMC0BAT2 6-Up s t 



r e ^xsvW^'fy^^^ (Ba?iJ#-^ : 1 ; tgacta ctt t 
tg act tea gcc ) AT 2 6 -Down s t r e 

a mifiHT^y-f (iB?'J#-^ : 2 ; aac cat tea aea 
ttt tta ace). 3' 7l^S^:7/V:t Wir-^ ^^^tlliLfc 

0. 15mM BAT2 6-K^ W^/yy-^if- 

l/^xi^-'f (SBM#-^ : 3 ; gca gca gtc aga gcc 
ctt aac ct) . 5 ' ^iffi^L ightCycler f 
luorescent dye LC — Red — 640 
(ni/^^l/^^^w^xr::f/r^;^/l^Xtf:K) -^0. 1 

5/zM BAT 2 ^-r^^-f^ Wz^y^-Y-^- 

l/B yz^xi^-f (ia?[J#-^ : 4 ; tea ggt aaa aaa aaa 
aaa aaa aaa aaa aaa aa) JSiXf- IXLightCycl 
e r™DNA Master Hybridizati 
on P r o b e s — M i X (n S/^^ 9— 

ir^ ^ ^/wxa® % t 1 3 M 1 (ornmm^m t 

[0 0 6 4] L i g h t C y c 1 e r (n Vn.^ l^d^rL 
y-^<^ir^^l3/vX^m) ^> ^<yT/v^^i.pc 

RiiitJlcD^:^:^ — ^cMV^fco BAT2 6 PCRifg:/ 
n^^yA^. 9 5°C9 0#Xrl [Hl(Z)^tt;:^7^:y:/^f?H*6 

9 s'^c/o^-e o"c/i 

0#-5 0t:/3#C0 5 01^-r^;V5r^T^^^V^, OV^T, 

7 2°C/1 O^^tf^'c^ofCo -^^Oll:, 9 5'C/0#\ 3 
5"C/3 0#Tr>'7'y ^^^^'Y^^^^-<-- hU. *M 
Kl/^l^F 2^ffi^b/^^^^6. 0. 2°C/#To9 5°C* 

[0 0 6 5] y r/^^--rAPCR^Cj:^BAT2 6C0if 

1 2 5/1 5 3 (8 2 

%) &t;«2 6/3i (8 3%) :^;v^vym'&^<yy>( 

AT 2 6a#>^JWfi. ^mm. ^m. xj^mssm 

*{C•oV^r. 5 1-5 1. 8V(DmmU& (Tm) 
fc^Lfc (USA) o hMSH2>5^>'/^^KII 
mX^lhMLH 1 ^>^/^"^«^^^^^|'r5 7ffi(Z)MS 
I -HM5Bc0^tt^'tL^t>l^ 1 0 0%COMS Ifij-^}^, 
4 3 --4 Q"C(DimXTmm^^Mi\:1r6^t^^l.fc 

(msB) o 

[0 0 6 6] MMMS BAT 2 5 (D y T/V^^ i=s P C 
R 

[0 0 6 7]^0. 5 //M(DBAT2 5-Up s t r e 
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^mmo^V U:t^V^'^4:fV ^^-f-^-i^B^-yti [0 0 7 4] 

SEQUENCE LISTING 

<;110>; R HOFFMANN-LA ROCHE AG 

<;120>; Method for melting curve analysis of repetitive PCR products 

<;130>; ROC-0 1-009 

<;150>; EP 00 124 897.0 

<;151>; 2000-11-15 

<;160>; 8 

<;170>; Patent In Ver. 2. 1 

<;210>; 1 

<;211>; 21 

<;212>; DNA 

<;213>; Homo sapiens 

<;400>; 1 



[0 0 7 5] 



[0 0 7 6] 



[0 0 7 7] 



[0 0 7 8] 



[0 0 7 9] 



tgactacttt tgacttcagc c 

<;210>; 2 
<;211>; 21 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 2 

aaccattcaa catttttaac c 

<;210>; 3 

<;211>; 23 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 3 

gcagcagtca gagcccttaa cct 

<;210>; 4 
<;211>; 30 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 4 

tcaggtaaaa aaaaaaaaaa aaaaaaaaaaaa 

<;210>; 5 
<;211>; 20 
<;212>; DNA 
<;213>; Homo sapiens 

<;400>; 5 

tcgcctccaa gaatgtaagt 

<;210>; 6 

<;211>; 21 

<;212>; DNA 

<;213>; Homo sapiens 



21 



21 



23 



30 



20 
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[0 0 8 0] 



[0 0 8 1] 



<;400>; 6 

tctgcatttt aactatggct c 

<;210>; 7 

<;211>; 29 

<;212>; DNA 

<;213>; Homo sapiens 

<;400>; 7 



caaaaaaaaa 



aaaaaatca 



<;210>; 8 
<;211>; 28 
<;212>; DNA 
<;213>; Homo sapiens 
<;400>; 8 

aacaaaacac aaaactcttt agagaatc 
[Hi] ^Vif-v^aV-yn 
[El 2] 1112 ft. ^mm(DFRETy^4'fVy-(-^—iy 



21 



29 



28 

MB AT 2 6(DW^nf-r9>< Vm^(O^Mz^^^o 

[gi5] m^it. :^mm(D^y^^i^:t^vRmmi^^ 

J^BAT2 5&U^BAT2 6 (D^r /V^y" U y ^ ^ 



II] 



[02] 



Fig.1 

A) 

5' 



3' p^a--:/ 



B) 



^^^^^ 



Fig. 2 

A) 

5' 



fKUt 1 Mm 2 



it 



E) 



it 



C) 



St. 



mm ^s.is.m» 
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♦ NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An analyzing method of target nucleic acid characterized by comprising the following, 
a). The 1st segment complementary to ** non repetitive region 

At least one sort of polynucleotide hybridization probes containing the 2nd segment that 
becomes a number of repeatedly which is complementary and was provided in an adjacent 
repetitive region. 

** A reiterative sequence and a unique sequence containing a step which determines melting 
point temperature of a hybrid in which step; which performs hybridization with target nucleic acid 
in a sample and b this target nucleic acid, and this few **** were formed among one sort of 
hybridization probes. 

[Claim 2]An analyzing method of target nucleic acid characterized by comprising the following, 
a). The 1st segment complementary to ** non repetitive region 

At least one sort of polynucleotide hybridization probes containing the 2nd segment that 
becomes a number of repeatedly which is complementary and was provided in an adjacent 
repetitive region. 

** The same polynucleotide hybridization probe as a step which performs hybridization with 
target nucleic acid in a sample, and the b step a. 

In a step and c sample which make target nucleic acid in a reference sample hybridize, and a 
reference sample, A step which determines melting point temperature of a hybrid formed 
between target nucleic acid and at least one sort of hybridization probes, And a reiterative 
sequence and a unique sequence in a sample containing a step which determines a difference 
between the two aforementioned melting point temperature as a standard of a difference in the 
number of replications between target nucleic acid in d sample, and target nucleic acid in a 
reference sample. 

[Claim 3]Said 1 for analysis of a Microsatellite, or use of a method given in 2. 
[Claim 4]A polynucleotide hybridization probe containing the 1st segment complementary to a 
non repetitive region, and the 2nd segment that becomes a number of repeatedly which is 
complementary and was provided in an adjacent repetitive region. 

[Claim 5]A pair of a FRET hybridization probe whose 1 st probe is a probe hybridized to a non 
repetitive region and whose 2nd probe is the probe according to claim 4. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 shows the schematic diagram of the hybridization probe of this invention. 
Repeatedly, it is shown by the arrow. 

[Drawing 2] Drawing 2 shows the schematic diagram of the FRET hybridization probe of this 
invention. Repeatedly, it is shown by the arrow. 

[Drawing 3]Drawing 3 shows the result of the Microsatellite analysis of mononucleotide repeated 
gene seat BAT26 of this invention. 

[Drawing 4]Drawing 4 shows the result of the Microsatellite analysis of mononucleotide repeated 
gene seat BAT25 of this invention. 

[Drawing 5] Drawing 5 shows the result of the Multiplex Microsatellite analysis of the 
mononucleotide repeated gene seats BAT25 and BAT26 of this invention. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to nucleic-acid-hybridization art 
[0002] 

[Description of the Prior Art]In the molecular biology field, hybridization art is known well. 
According to this hybridization art, when a specific hybridization probe can be used, detection of 
specific arrangement is attained. Usually, the sign of said hybridization probe is carried out by a 
detectable portion, for example, radioactive labeling, fluorescent labeling, etc. 
[0003]Polymerase Chain Reaction (PGR) serves as art which spread widely powerfully for the 
analysis of nucleic acid. The principles of PGR are a U.S. Pat. No. 4,683,195 specification and a 
U.S. Pat. No. 4,683.102 specification. It is indicated by [Mullis (Mullis) and others]. The main 
improvement points in PGR are obtained from a possibility of measuring KAINETIKKUSU of the 
reaction at the time of PGR by on-line detection. This is possible by detecting amplifier recon 
via a fluorescence monitor. 

[0004]On the other hand, subsequently, in order to conduct temperature dependence melting 
curve analysis, the suitable fluorescent-labeling hybridization probe which already exists between 
amplification reactions is used for the homogeneous system assay (homogenous assay) which 
does not consider a reaction vessel, and it deals in it. for this analysis, the temperature of a 
sample is raised continuously, and the hybrid complex between target nucleic acid (amplified) and 
a hybridization probe produced previously measures the exact melting temperature which 
dissociates. In order to detect the difference in the melting temperature between the target 
molecules which only differ from others by a single nucleotide polymorphism, it uses and deals in 
this approach. That is, melting curve analysis is used also for detection or identification of point 
mutation, and it deals in it. 

[0005]illustration of this art — the [ international publication ] — the [ No. 97/46707 pamphlet 
and international publication ] — the [ No. 97/46712 pamphlet and international publication ] — 
the No. 97/46714 pamphlet It is indicated in detail by [Wittwer (Wittwer) and others], and the 
instruction is incorporated into this specification by reference. 

[0006]Some detection forms based on generating of a target dependence fluorescent signal 
which can monitor continuously the generation of a PGR amplification product or the 
identification of variation which faces the continuing melting curve analysis are indicated. 
[Wittwer (Wittwer) et al.. Biotechniques, the 22nd volume, No. 1, 130-138, and (1997) give an 
outline.] , Especially as these detection forms, although not limited, the detection form based on 
the increase in the fluorescent resonance energy transfer in a hybridization, the detection form 
based on b molecule beacon, etc. are held. 

[0007]In the detection form of said a, two sorts of oligonucleotide hybridization probes which can 
be hybridized to the field which is one chain of amplification products, and which is not 
overlapped although it adjoins and by which the sign was carried out in the fluorescence portion 
are used. Preferably, the sign of the five prime end of one oligonucleotide is carried out, and the 
sign of the three-dash terminal of another oligonucleotide is carried out. When hybridizing to 
target DNA, two fluorescent labeling is contacted to contiguity so that the fluorescent 



resonance energy transfer between two fluorescence portions may happen.As a result, 
hybridization is monitored via excitation of a donor portion, and measurement of the firefly 
luminescence of acceptor portion another subsequently, and it deals in it (the [ international 
publication ] the No. 97/46714 pamphlet). 

[0008]As same mode, only one fluorescent-labeling probe is used with one primer which will work 
also as a specific FRET pair and by which the sign was carried out appropriately. [Bernard 
(Bernard) et al., Anal.Biochem., 235,101-107 (1998)] . 

[0009]In the detection form of said b, the sign of the molecule beacon oligonucleotide is carried 
out with the fluorescent compound and optical quenching compound which are mutually close 
according to the secondary structure of a molecule. On the occasion of the combination to 
target DNA, an intramolecular hydrogen bond is destroyed and the fluorescent compound 
combined with one end of the probe is separated from the optical quenching compound 
combined with the end of the opposite hand of this probe. [RIZADI (Lizardi) et al.. a U.S. Pat No. 
5.118,801 specification] . 

[0010] However, before this invention was made, there was no detection form of the usable 
homogeneous system (homogenous) which makes possible a fixed quantity of the number of 
arrangement repetition in a reiterative sequence. In addition, the analysis of this number of 
replications is [ in / for example. / the field of Microsatellite analysis ] still important. 
[0011]A Microsatellite (MIS) is short column arrangement which is scattered in all the human 
genomes. A Microsatellite is found out once [ about ] every 100,000 base pairs statistically. MIS 
of five classes which will be different from others by the length of the shortest repeating unit by 
the present as a mononucleotide repeat, a dinucleotide repeat, a trinucleotide repeat, a 
tetranucleotide repeat, or a penta nucleotide repeat is described. Usually, these repeating units 
happen in column arrangement repeatedly 10 to 40 times. When normal DNA of the same 
individual is compared with DNA of tumor material origin, in many tumor patients, the 
microsatellite instability (MIN) in small deletion or the form of insertion is detected, and it gets. 
[CHIBODO et al. (Thibodeau). Science, the 260.816-819(1993); international publication 94th/No. 
19492 pamphlet] .This is attained by amplifying DNA by PGR and subsequently separating 
amplification products by gel electrophoresis. It is considered that the deficits of the permanent 
duplicate of tumor cells caused MIN. [Parsons (Parsons) et al.. Cell. 75. 1227-1236(1993); 
Shibata (Shibata) et al., NatGenet.. 6,273-281 (1994)] .This tumor is classified as a "duplicate 
error positivity" (RER+). The quality of RER+ phenotype is peculiar to the colorectal cancer of 
the family of HNPCC (non-[ hereditary ] polyp nature colon cancer; hereditarynon- 
polyposrscoloncance r). [R TONEN et al. (Aaltonen), Science, 260.812-816 (1993)] , 
[0012]The analysis of a Microsatellite is a very interesting method for [ for a diagnostic use ] the 
judgment of the tumorigenesis of a RER+ tumor. Since it is easy to determine MIN before 
carrying out a sequence, the mismatch repair gene of a HNPCC family is help suitable for 
identifying a potential RER+ patient. Since generating of MIN relates to a better prognosis, MIN 
analysis is important for the prognosis of sporadicness colon cancer. [Rothe et al. (Lothe), 
Cancer Res.. 53. 5849-5852 (1993); CHIBODO et al. (Thibodeau). Science, 260,816-819 (1993); 
BABBU et al. (Bubb). Oncogene.1 2.2641 -2649(1 996)] . 

[0013]MIN is only produced by 10 to 20% of frequency in sporadicness colon cancer. [CHIBODO 
et al. (Thibodeau). Science. 260.816-819 (1993); lONOFU et al. (lonov), Nature, 363,558-561 
(1993); R TONEN et al. (Aaltonen), Science. 260.812-816 (1993); in the case exceeding 90% of all 
the HNPCC tumors. Rothe et al. (Lothe). CancerRes.. 53. and 5849-5852(1993)] are detected, 
and get. [RIU (Liu) et al.. NatureMed., 2,169-174 (1996)] .However, it is not limited to colon 
cancer, but is detected also in other cancers, and MIN is a pancreatic cancer especially. [Alder 
(Han) et al.. Cancer Res., 53, 5087-5089 (1993)] Gastric cancer[aider (Han) et al., Cancer Res.. 
53, 5087-5089(1993); PERUTOMAKI (Peltomaki) et al.. Cancer Res., 53. 5853-5855 (1993); 
MIRONOFU et al. (Mironov) and Cancer. Res..54,41-44 (1994); Lieu et al. (Rhyu), Oncogene.9,29- 
32(1994); jon (Chong) et al.. Cancer Res..54,4595-4597(1994)] Testis cancer [Gao (Gao) et al.. 
Oncogene,9,2999-3003 (1994)] Endometrioma[Rye gingers (Risinger), Cancer Res., 53. 5100- 
5103(1993); PERUTOMAKI (Peltomaki) et al.. Cancer Res., 53, 5853-5855 (1993)] Breast cancer 
[PETERU (Patel) et al.. Oncogene,9,3695-3700 (1994)] **** is mentioned. 



[0014]Conventionally, as for the analysis of the Microsatellite, in order to detect the size of 
amplification products and for this to acquire the information about the length of a repeating 
structure, the fragment separation by the gel electrophoresis of what kind of case had also taken 
time. 

[001 5]Therefore, in the technical field concerned, to provide the method of analyzing the length 
of a repeating structure is desired, without carrying out fragment separation. It is required that 
this method can be performed promptly and simple. It is advantageous, when it automates 
theoretically and the method of starting gets. 
[0016] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the method of 
analyzing the length of a repeating structure, without carrying out fragment separation. An object 
of this invention is to provide the method of analyzing the length of a repeating structure, 
promptly and simple, without carrying out fragment separation. 
[0017] 

[Means for Solving the Problem]This invention relates to a way melting tenniperature analysis 
determines the number of reiterative sequences which exist in a sample. 
[0018]Therefore, in the 1st concept this invention, a) At least one sort of polynucleotide 
hybridization probes containing the 1st segment complementary to ** non repetitive region, and 
the 2nd segment that becomes a number of repeatedly which is complementary to an adjacent 
repetitive region, and was defined, ** A step which performs hybridization with target nucleic 
acid in a sample. And it is related with an analyzing method of target nucleic acid containing a 
step which determines melting point temperature of a hybrid by which b target nucleic acid and 
this few **** were formed among one sort of hybridization probes which consists of a reiterative 
sequence and a unique sequence. 

[001 9] According to this invention, melting point temperature may be correlated with the number 
of repetition which exists in target nucleic acid. 

[0020] Usually, it is advantageous to compare a determined melting temperature value with a 
melting temperature value obtained about reference nucleic acid. Therefore, the 1st segment 
complementary to a** non repetitive region in this invention, At least one sort of polynucleotide 
hybridization probes containing the 2nd segment that becomes a number of repeatedly which is 
complementary and was provided in an adjacent repetitive region, ** The same polynucleotide 
hybridization probe as a step which performs hybridization with target nucleic acid in a sample, 
and the b step a, In a step and c sample which make target nucleic acid in a reference sample 
hybridize, and a reference sample. A step which determines melting point temperature of a hybrid 
formed between target nucleic acid and at least one sort of hybridization probes, And it is 
related with an analyzing method of target nucleic acid which consists of a reiterative sequence 
and a unique sequence in a sample containing a step which determines a difference in melting 
point temperature in each of said sample and a reference sample as a standard of a difference in 
the number of replications between target nucleic acid in d sample, and target nucleic acid in a 
reference sample. 

[0021]In order to make sensitivity increase, when amplifying target nucleic acid, it turns out that 
it is advantageous before hybridization. Amplification is easily attained by polymerase chain 
reaction and it deals in it, for example. 

[0022]Usually, the sign of at least one sort of hybridization probes is carried out. Here, a sign is 
the fluorophore (fluorophore) preferably. Detection principles by FRET/Hybprobe are performed 
in a still more desirable mode. In this case, when both probes are hybridized by target nucleic 
acid. Hybridization is performed using two probes by which the sign was carried out and which 
are hybridized in contiguity by different fluorophore that fluorescent resonance energy transfer 
(Flourescence Resonance Energy Transfer) may happen. 

[0023]It is applicable to an experimental design from which many as which the number of 
repeating structures [ in / in a new method / a reiterative sequence ] needs to be determined 
differ. 

[0024]As a result, a specific concept of this invention is related with application of a new 
analyzing method of a Microsatellite, especially microsatellite instability (Microsatellite 



Instability;MIN). In order to detect a hereditary tumor and colon cancer especially caused by 
deficit of a HNPCC mismatch repair gene, this analysis is applied well and it deals in it. 
[0025]Similarly, it is focused on use for identification of an individual [ in / for solution of a legal 
medicine problem / for example / in other concepts of this invention / a group of a new method 
of this invention ]. 

[0026]In further concept, this invention relates to each polynucleotide hybridization probe 
containing the 1st segment complementary to a non repetitive region, and the 2nd segment that 
becomes a number of repeatedly which is complementary and was provided in an adjacent 
repetitive region further. In a specific mode of this invention, the number of repetition which 
exists in a probe is the same as the number of repetition in a target sequence of a wild type. 
When there is no specific wild type, the number of repetition in a probe is preferably [ as the 
maximum number of repetition found out by repeated gene seat of a subject of search ] the 
same. 

[0027]This invention is understood that a non-repeating segment of this hybridization probe is 
greatly advantageous when it is 3, 4, 5, or 6 nucleotide length still more preferably, 3-10 
nucleotide length and. 

[0028]In other concepts, the 1 st probe consists of aperiodic arrangement and this invention 
relates to a pair of a FRET hybridization probe with which the 2nd probe contains an aperiodic 
field and the 2nd segment that becomes a number of repeatedly which is complementary and 
was provided in an adjacent repetitive region. 

[0029]In further concept, this invention, Above. It is related with a specific polynucleotide 
hybridization probe which has the arrangement of array number:? for analysis of specific 
polynucleotide hybridization probe and BAT25 which has the arrangement of array number:4 for 
analysis of BAT26 according to the indicated probe characteristic. 

[0030]Namely, this invention, [1]a) At least one sort of polynucleotide hybridization probes 
containing the 1st segment complementary to ** non repetitive region, and the 2nd segment that 
becomes a number of repeatedly which is complementary to an ac(jacent repetitive region, and 
was defined, ** An analyzing method of target nucleic acid containing a step which determines 
melting point temperature of a hybrid in which step; which performs hybridization with target 
nucleic acid in a sample and b this target nucleic acid, and this few **** were formed among one 
sort of hybridization probes which consists of a reiterative sequence and a unique sequence, [2] 
The above which melting point temperature correlates with the number of repetition which exists 
in target nucleic acid [1]A method of a statement, [3]a) At least one sort of polynucleotide 
hybridization probes containing the 1st segment complementary to ** non repetitive region, and 
the 2nd segment that becomes a number of repeatedly which is complementary to an adjacent 
repetitive region, and was defined, ** The same polynucleotide hybridization probe as a step 
which performs hybridization with target nucleic acid in a sample, and the b step a. In a step and 
c sample which make target nucleic acid in a reference sample hybridize, and a reference 
sample, A step which determines melting point temperature of a hybrid formed between target 
nucleic acid and at least one sort of hybridization probes, And an analyzing method of target 
nucleic acid which consists of a reiterative sequence and a unique sequence in a sample 
containing a step which determines a difference between the two aforementioned melting point 
temperature as a standard of a difference in the number of replications between target nucleic 
acid in d sample, and target nucleic acid in a reference sample, [4]The above which amplifies 
target nucleic acid before hybridization [1]-[3]A method given In any 1 paragraph, [5]The above 
which at least one sort of hybridization probes are probes by which the sign was carried out, a 
sign is preferred and is fluorophore [1]-[4]A method given in any 1 paragraph, [6]The above from 
which hybridization is performed using two sorts by which the sign was carried out by different 
fluorophore, respectively of probes adjoined and hybridized, and fluorescent resonance energy 
transfer may arise here when both probes are hybridized by target nucleic acid [5]A method of a 
statement, [7]The above in which fluorophore of a probe containing a non repetitive region and 
the 2nd segment complementary to an ac[jacent repetitive region is combined with a non 
repetitive region of a probe [6]A method of a statement,[8]The above for analysis of a 
Microsatellite, especially microsatellite instability [1]-[7]Use of a method given in any 1 



paragraph, [9]The above as a means of detection of a hereditary tumor [8]Use of a statement, 
[10]The above for identification of an individual in a group [1]-[7]Use of a method given in any 1 
paragraph, [11]A polynucleotide hybridization probe containing the 1st segment complementary 
to a non repetitive region, and the 2nd segment that becomes a number of repeatedly which is 
complementary and was provided in an adjacent repetitive region, [12]The same above as the 
maximum number of repetition which exists in a repeated gene seat that the number of 
repetition is the same as the number of repetition of a target sequence of a wild type, or specific 
[1 1]A hybridization probe of a statement, [13]The length of a non-repeating segment is 3 - 10 
nucleotide length and the above which is 4 - 6 nucleotide length preferably. [11]or[12]A 
hybridization probe of a statement, [14]The 1st probe is a probe hybridized to a non repetitive 
region, and the 2nd probe describes above. [11]-[13]A pair of a FRET hybridization probe which 
is a probe given in any 1 paragraph, [15]The above in which a sign of the 2nd probe is combined 
with a non repetitive region of this probe [14]In a pair of a FRET hybridization probe of a 
statement, and a row [16]array number: — 4 or array number: — it is related, without a 
polynucleotide hybridization probe which has the arrangement of seven. 
[0031] 

[Embodiment of the Invention]In this specification, the following term needs to be defined 
further. 

[0032]On this specification and [ "repeatedly" ], it is the longer fragment or the short nucleic 
acid sequence sometimes found out also in an RNA molecule repeatedly of DNA. A nucleotide 
base exists [ one / repeatedly ] in the always same turn. It is often found out by selfish and the 
non-coding region of a genome repeatedly [ these ]. In many cases, these repeating structures 
are called a Microsatellite. 

[0033]The number of the nucleotides produced [ one ] repeatedly may change. Repeatedly 
[ mononucleotide ], it consists of one kind of nucleotide base, i.e., A. G, C, or T, and the stretch 
of mononucleotide is brought about. A dinucleotide repeat consists of a nucleotide base of two 
types, for example, CA etc., and brings about mutual arrangement i.e., the stretch of (CA) n. Also 
repeatedly [ 3 nucleotide repetition 4 nucleotide repetition, and 5 nucleotide ], it is often 
observed, in this specification, it is understood repeatedly [ n-nucleotide ] that it is a repeating 
structure which has length n (n — 1-10 — desirable — 1-5 — they are 1 or 2 nucleotides most 
preferably) and which is contained repeatedly. 

[0034]A reiterative sequence is arrangement which exists in the continuous arrangement or 
opposite direction arrangement and which it has repeatedly [ two or more ]. In a certain case, 
the reiterative sequence may be interrupted by the characteristic (unique) unique sequence. The 
reiterative sequence included repeatedly [ mononucleotide / of repetition of two or more types, 
especially two or more types ] is identified. 

[0035]Hybridization probes are the arrangement of target nucleic acid, and polynucleotide which 
has complementary arrangement identically or strictly thoroughly. It is contained in the range of 
this invention, if this probe can hybridize under a relevant hybridization condition at an analysis 
target subject when said probe contains 1 or two or more mismatches. When sequence identity 
or complementarity is 100% over the range of at least ten adjoining residue, it turns out 
especially that what kind of case is advantageous. When 1 00 or less nucleotides of the length of 
a probe are 40 or less nucleotides preferably, it turns out that it is advantageous. 
[0036] However, especially in this specification, a hybridization probe may have 5' projection part 
or three projection parts which are not hybridized to target nucleic acid. That is. since this 
invention relates to the method of detecting the number of repetition which exists in target 
nucleic acid, it needs that the number of repetition in a probe is the same as that of the 
maximum number of repetition in which it is expected by target nucleic acid and deals. 
[0037]A hybridization probe may combine a detectable portion (entity), for example, a 
fluorescent compound etc., so that the result of hybridization can be detected by a publicly 
known method to the technical field concerned. 

[0038]A "FRET hybridization probe'', When both probes adjoin a target molecule and hybridize, it 
works as [ both ] a FRET pair and, thereby, defines as a pair of a hybridization probe which 
carries out possible [ of the detection of nucleic acid ] and which holds a fluorescent compound, 



respectively. 

[0039]"Polynucleotide" not only in (deoxy)-oligo ribonucleotide, All the DNA derivatives or a 
RNA derivative publicly known to the technical field concerned, for example, methyl 
phosphonate,; it is summarized by the analog containing modified bases, such as a phospho 
thioate;2'-0-alkyl derivative and a peptide-nucleic-acid;7-deaza pudding, etc. 
[0040]According to this invention, a decision of melting point temperature is made after the 
hybridization of a hybridization probe and target nucleic acid. It depends for melting point 
temperature with the priority to the size of 2 chain field of a target / probe hybrid. When using 
the hybridization probe containing a reiterative sequence, hybridization temperature may be 
correlated depending on the number of repetition which exists in target DNA. 
[0041] As for a melting temperature, it is publicly known to the technical field concerned to 
depend without other factors with comparatively low importance, such as GC content of ** 
double stranded region, existence of the mismatch in ** double stranded region, and **, for 
example, the salt concentration of a sample, etc., and it should not be disregarded. 
[0042]Melting point temperature is experimentally determined by presenting the compositional 
rise of temperature with a sample, then usually measuring the dissociation to the single strand of 
a hybridization complex. Dissociation is detected by the shift of UV absorption, surface plasmon 
resonance, or desirable various methods, such as fluorescence, and it deals in it, for example. 
When detected by fluorescence, the sign of the hybridization probe is usually carried out in a 
fluorescence portion, and it depends for generation of a fluorescent signal on formation of a 
hybridization complex in a certain form. In this specification, the rise of temperature which is 
linear as for the compositional rise of temperature, and is not interrupted is said. 
[0043]Assay is performed by the detection form of a homogeneous system in a desirable mode. 
For example, target nucleic acid may be amplified at the reaction of typical PGR by a suitable 
amplification primer in advance of melting temperature determination. A suitable hybridization 
probe already exists in the case of an amplification reaction. A hybridization probe supports 
fluorescent labeling preferably detectable after suitable excitation. For example, a hybridization 
probe is a molecule beacon preferably. [RIZADI (Lizardi) et al., a U.S. Pat. No. 5,1 18,801 
specification] Or a FRET-Hybprobe form They may be a pair of any of the oligonucleotide which 
can work according to [ both ] [the international publication 97th/No. 46714 specification] and 
which was labeled fluorescently. The temperature of a sample is compositionally raised after the 
ending reaction of PGR. If a hybridization probe is combined with target DNA, fluorescence will 
be detected and it will get. However, at a melting temperature, a hybridization probe dissociates 
from the target and fluorescent signals decrease in number promptly even on a background level. 
This reduction is monitored in a suitable temperature-time plot so that the exact temperature 
value with which a temperature fall is observed can be determined. 

[0044]Some preconditions are required of the design of the hybridization probe of this invention. 
[0045]The probe must contain [1st] the non-repeating hybridization segment which carries out 
localization to either the five prime end of this probe, or a three-dash terminal. The length of a 
non-repeating segment may change depending on specific assay conditions. Usually, the segment 
of at least 3 nucleotides hybridized to a target sequence comes out enough, and a certain thing 
is understood. Existence of this non-repeating hybridization arrangement has the strong point 
unrelated to the number of the same repetition in a target sequence, and the probe will be 
correctly hybridized in the position the target nucleic acid which is the transition between the 
fields which always consist of a non repetitive region and a reiterative sequence was decided to 
be. 

[0046]The number of repetition which exists in the probe which exists [ 2nd ] in the arrangement 
of target nucleic acid, and which is extended repeatedly is dramatically important. The 
hybridization probe more specifically included repeatedly [ n / which was used for the method of 
this invention ] could identify between some target nucleic acid included repeatedly [ of the 
number between 0-n ]. By contrast, probably, the determined melting point temperature will be 
equal to all the target nucleic acid included a number exceeding n repetition or n of repeatedly. 
[0047]The number of repetition which exists in a hybridization probe the 3rd is limited by the 
fact that the length of the hybridization probe by which it is used for melting point temperature 



analysis and in which it deals is limited. In this specification, it turns out that 80 or less 
nucleotides have it preferably 100 or less nucleotides when the length of the whole hybridization 
probe is 60 or less nucleotides. [ advantageous ] 

[0048] Drawing 1 shows two different probe designs which may be used when applying one 
hybridization probe. This may be what kind of uneven assay form, and may be a case to which a 
fluorescence portion joins together or approaches either the five prime end of a probe, or a 
three-dash terminal, and an optical quenching portion joins together or approaches the reverse 
end of a probe where the molecule beacon form of a homogeneous system is used 
independently, 

[0049]in a certain case, the probe of this invention consists of two non-repeating segments, a 
five prime end and a three-dash terminal, connected by the internal repetitive segment — **** 
— it is good. 

[0050]A probe contains a complementary non-repeating portion to the field non-repeating 
(unique) in the target sequence which adjoins directly the repetitive field in the five prime end or 
three-dash terminal, and carries out localization. In the case as a result of hybridization with the 
target molecule included repeatedly [ less than a hybridization probe ], the number of repetition 
in a hybridization probe and the number of repetition in a target sequence compare with an equal 
state. The single strand projection part of a probe arises and a melting temperature decreases. 
More generally, a melting temperature is directly dependent on the number of repetition which 
exists in a target, i.e., as it exists by a sample many repeatedly, a melting temperature becomes 
still higher. 

[0051] Although drawing 2 s hows three different FRET Hybprobe designs, it does not limit the 
range of this invention. About this probe design, since a certain probe is interrupted as soon as, 
as for a FRET process, it dissociates from a target molecule, the 2nd probe containing a 
repetitive field needs to have a higher melting temperature as compared with the melting 
temperature of the probe which does not include a reiterative sequence. 

[0052] Drawing 2 A indicates the pair of the hybridization probe with which the 1st hybridization 
probe consists of a unique sequence monopolistically complementary to the field of the upper 
stream in contact with contiguity of the repetitive field of an analytical object. Fluorescent 
labeling is added to the three-dash terminal of a probe. The 2nd probe is designed by this 
invention and has the 1st arrangement complementary to a unique sequence, and the 2nd 
arrangement complementary to the reiterative sequence of target nucleic acid. When holding 
fluorescent labeling in that five prime end and hybridizing both probes to a target molecule, this 
probe approaches the sign of the 1 st probe and contacts. 

[0053]Although the probe which consists of unique sequences monopolistically on the other hand 
holds a sign to the five prime end and hybridizes downstream from a repetitive field, the mode to 
which the sign of the 2nd probe designed by this invention is carried out in the three-dash 
terminal is also within the limits of this invention. 

[0054]Drawing_2_B shows another approach of the probe design of this invention. Here, 
fluorescent labeling of a probe including both a reiterative sequence and a unique sequence is 
added to the repetitive segment of a probe. The loop will be produced in this probe so that a 
melting temperature may decrease, when it is hybridization with target molecules repeatedly 
fewer than a complementary hybridization probe. 

[0055]The hybridization probe of two pairs designed by this invention can also be used. In the 
case of the melting temperature analysis following the result of hybridization, two remarkable 
melting temperatures are observed, subsequently to a target, the number of existing repetition is 
computed in consideration of the melting temperature as which both were determined, and it 
gets. 

[0056] Drawing 2 C indicates the further exception method within the limits of this invention. 
Both probes contain the 1st segment complementary to a non repetitive region, and the 2nd 
segment that becomes a number of repeatedly which is complementary and was provided in the 
adjacent repetitive region. Subsequently, two fluorescent labeling is added in two repetitive fields 
of a probe. In this specific case, both the number of repetition which exists in both probes 
corresponds to the maximum number of repetition which is probably expected from the target 



nucleic acid of an analytical object. Repeatedly it exists in target nucleic acid, winen less, loop 
structure is formed in a hybridization probe and a melting temperature falls. 
[0057]Since two probes hybridized to a reiterative sequence are used, further, Since the 
maximum length of an oligonucleotide hybridization probe is limited by the capability of a 
conventional oligonucleotide synthetic chemistry method, this mode of this invention is useful to 
especially the analysis of a very long repeating structure. However, when the target repeated 
gene seat and the locus of a different genome from it become repeatedly [ same type ], these 
probes. This probe design will bring about reduction in singularity, in order to combine with both 
the loci of a different genome from the target repeated gene seat. 

[0058]This invention is suitable for the analysis of a reiterative sequence, and a use especially 
various [ for the analysis of Microsatellite repetition ]. For example, it is applied to the 
Microsatellite repetition analysis of this invention evaluating the deficit of heterozygosity, then 
making it into the index of the tumor of some types as an index of the genome instability of an 
antioncogene, and gets. [Knudson (Knudson), Proc.Natl.Acad.Sci., USA, 90, 10914 - 10921 pages 
(1993)] . 

[0059]Microsatellite instability by which especially a new invention is an index of the variation in 
a mismatch repair gene, therefore becoming an index of non-[ hereditary ] polyp nature colon 
cancer (HNPCC) is known It is applied to the analysis of [PERUTOMAKI (Peltomaki) et al.. 
260,810 - 81 2 pages (1993) of Science(s)], and gets. For example, the cancer of other types, 
such as small cell lung cancer, can also be diagnosed in advance. 

[0060]AII types of the group research and the legal medicine use in which this invention finally 
includes individual recognition, organization typing, and a group gene analysis Generally it is 
applicable to [Kes et al. (Koeth). J.Path.. and 178,239 - 248 pages (1996)]. 
[0061] 

[Example]It is provided in order that the following examples, references, array tables, and 
drawings may help an understanding of this invention, and the original range is shown in an 
attached claim. Change accomplishing in the shown procedure and getting is understood without 
deviating from the intention of this invention. 

[0062]ExampIe 1 the Microsatellite stability (MSS) tumor of sample material and preparation 70 
case, and the Microsatellite unstable MSI~H tumor (a >=20% instability marker, high MSI) of eight 
cases, It used for the LightCycler Microsatellite melting point analysis by the mononucleotide 
repeated gene seats BAT25 and BAT26. These markers are described as high sensitivity marker 
of MSI detection. [Joan (Hoang) et al., Cancer Res.,; (1997) DETTOMA years (Dietmaier), Cancer 
Res.,; (1997) Claveau (Crave) et al., J.Pathol (1999)] .Because of LightCycler analysis, it is a 
laser support micro DISE cushion from the 5-micrometer section of formalin fixation paraffin 
embedding tissue. [The product made by PALM, burn RIETO, Germany] Or with the manual micro 
DISE cushion, the MIKURODI sect of a tumor tissue field and the normal tissue field was carried 
out. DNA of the organization origin which carried out the MIKURODI sect was prepared by High 
Pure PGR Preparation Kit (made in Roche). 

[0063] Real-time PCR2microl DNA (50 - 200ng) of example 2 BAT26, Last concentration 3mM 
MgCl2. The BAT26-Upstream amplification primer (array number: 1;tgacta ctt ttg act tea gcc) 

and BAT26-Downstream amplification primer (2;aac cat array number:.) of O.Smicroeach M tea 
aca ttt tta acc. the O.ISmicroM BAT26-donor hybridization probe which carried out the sign of 
the three-dash terminal by fluorescein (array number: 3;gca gca gtc aga gcc ctt aac ct), A five 
prime end. LightCycler fluorescent. It is a O.ISmicroM BAT26-acceptor hybridization probe (4;tca 
ggt aaa aaa aaa aaa array number.) at dye LC-Red-640 (made by Roche Molecular 
Biochemicals). It mixed with the amplification mixture of 13microl which brings about aaa aaa aaa 

aaa aa and 1xLightCycler™DNA Master Hybridization Probes-Mix (made by Roche Molecular 
Biochemicals). 

[0064] LightCycler (made by Roche Molecular Biochemicals) was used for the monitor of the 
continuing real-time PCR amplification. The BAT26 PCR-amplification program was started at 1 
time of a denaturation step in 95 ** 90 seconds, for signal detection, 95 **/0 second - 60 **/10 
seconds - 50 **/50 cycles of 3 seconds were performed, and. subsequently 72 **/10 seconds 



were performed. Then, the fusion profile was performed by raising temperature to every 0.2 
**/second 95 **, having incubated amplifier recon in 35 **/30 seconds, and carrying out pipe F2 
continuous detection for 95 **/0 second 

[0065]The amplification, detection, and melting point analysis of BAT26 by real-time PGR can be 
performed in each of 26 / 125/153 (82%) and 31 (83%) formalin-fixation paraffin embedding tissue 
sample. BAT26 melting-point analysis expressed a 51 - 51.8 ** melting temperature (Tm) about 
normal tissue, blood, or an MSS tumor ( drawing 3 A ). By contrast, each of seven sorts of MSI-H 
tumors and the MSI rate of 100% which suffer a loss in a hMSH2 protein manifestation or a 
hMLH1 protein manifestation showed that Tm value changed in 43-46 ** ( drawing 3 B). 
[0066]Except for that by which real-time PGR ** of example 3 BAT25 was carried out, 
amplification and melting curve analysis were conducted like Example 2. 

[0067]The BAT25-Upstream primer (array number: 5;tcg cct cca aga atg taa gt) and BAT25- 
Downstream primer (array number: 6;tct gca ttt taa eta tgg etc) of 0.5microeach M, The 
0.15microM BAT25-donor hybridization probe which carried out the sign of the three-dash 
terminal by fluorescein (array number. 7;caa aaa aaa aaa aaa aaa aaa aaa aat ca), A five prime 
end. LightGycler fluorescent. The 0.15microM BAT25-acceptor hybridization probe (array 
number: 8;aacaaa acacaa aac tot tta gag aat c) which carried out the sign by dye LG-Red-705 
(made by Roche Molecular Biochemicals), It used for BAT25 LightGycler amplification. 
[0068]The BAT25 amplificati on program contained 95 **/0 second - 60 **/50 cycles of 10 
seconds and 72 **/10 seconds for 1 time of the 95 ** denaturation step for 90 seconds, and 
signal detection. For 95 **/0 second, amplifier recon was incubated in 35 **/30 seconds, and 
the fusion profile was performed by raising temperature to every 0.2 ** /95 ** a second, 
carrying out F3 continuous detection. A result is shown in drawing 4 . setting the melting point 
analysis of BAT25 to normal tissue and MSS tumor DNA — Tm value of 44.5 ** — having been 
shown ( drawing 4 A ) — the BAT25-Tm value of two MSI-H tumors was 42 ** low intentionally 
( drawing 4 B). 

[0069]About duplex PGR for analyzing BAT25 and BAT26 within the tube of one real-time duplex 
PGR of example 4 BAT26 and BAT25, The primer and the FRET-hybridization probe of both 
BAT25 and BAT26 of array numberl - 8 were doubled by the concentration shown in Examples 
2 and 3. 

[0070]95 **/0 second - 60 **/10 seconds - 45 **/50 cycles of 2 seconds and 72 **/10 
seconds for 1 time of :95 denaturation step for 90 seconds which is as follows [ program / 
LightGycler amplification ], and signal detection. Duplex melting-curve program,: It was a rise in 
heat up to every 0.2 **/second 95 ** for 95 **/0 second using 30 **/30 seconds, and the 
continuous fluorescence detection in F2 and F3. 

[0071]When duplex LightGycler amplification of BAT25 and BAT26 was performed, higher Tm 
value was obtained compared with another LightGycler analysis of BAT25 and BAT26 ( drawing 
5). The difference in Tm was 4 ** about BAT25 ( drawing 5 A ). Tm value of BAT26 was high 1 ** 
( drawing 5 B). 
[0072] 
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[0073] 

[Effect of the Invention]According to the analyzing method of the target nucleic acid which 
consists of the reiterative sequence and unique sequence of this invention, the outstanding 
effect that target nucleic acid is analyzable promptly and simple is done so, without performing 
fragment separation by gel electrophoresis. According to the polynucleotide hybridization probe 
of this invention, the outstanding effect that the analysis of a very long repeating structure is 
attained is done so. 
[0074] 

[Layout Table] 

SEQUENCE LISTING<110> F. HOFFMANN-LA ROCHE AG<120> Method for melting curve 
analysis of repetitive PGR products< 130> ROC-01-009<150> EP 00 124 897.0 <151> 2000-11- 
15<160> 8 <170> Patentin Ver.2.1 <210> 1 <211> 21<212> DNA <213> Homo sapiens<400> 1 
tgactacttt tgacttcagc c 21 [0075] 

<210> 2 <211> 21<212> DNA <213> Homo sapiens<400> 2 aaccattcaa catttttaac c 21 [0076] 
<210> 3 <211> 23<212> DNA <213> Homo sapiens<400> 3 gcagcagtca gagcccttaa cct 23[0077] 
<210> 4 <211> 30<212> DNA <213> Homo sapiens<400> 4 tcaggtaaaa aaaaaaaaaa aaaaaaaaaaaa 
30[0078] 

<210> 5 <211> 20<212> DNA <213> Homo sapiens<400> 5 tcgcctccaa gaatgtaagt 20[0079] 
<210> 6 <211> 21<212> DNA <213> Homo sapiens<400> 6 tctgcatttt aactatggct c 21 [0080] 
<210> 7 <211> 29<212> DNA <213> Homo sapiens<400> 7 caaaaaaaaa aaaaaaaaaa aaaaaatca 29 
[0081] 

<210> 8 <21 1> 28<212> DNA <213> Homo sapiens<400> 8 aacaaaacac aaaactcttt agagaatc 28 



[Translation done.] 



